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T he underlying concept of STEM is that the oralenvironment has physical, ionic and microbialelements which can be measured, manipu-
lated, and then monitored over time, in order to
reduce the risk for oral disease (Table 1). While appli-
cable to dental caries and other oral diseases, this
brief article focuses on the STEM approach for hard
tissue problems other than dental caries, namely dys-
mineralization, dental erosion and tooth wear, and
illustrates the management of four clinical cases.
STEM includes the following components: a
structured interview; structured clinical assess-
ment; systematic personalized advice regarding
home care; targeted regeneration; hard tissue
repair; and recall and monitoring. The logical
sequence is as follows:
1. Recognition: To identify and assess potential
risk factors, through history taking, lifestyle
analysis, and saliva testing. For this purpose, a
structured interview and a structured clinical
assessment are used.
2. Reduction: To eliminate or minimize these risk
factors in order to help prevent further loss of
tooth structure, through altering fluid balance, the
intake of acidic erosive foods, addressing habits
such the intake of caffeine and increasing the oral
pH. This is achieved using a home care/lifestyle
prescription form to ensure that a comprehensive
and personalized approach is taken.
3. Regeneration: To remineralize softened tooth
structure, using appropriate protocols com-
bining Recaldent™ and fluoride to give the
correct 5:3:1 calcium:phosphate:fluoride ionic
ratio. This can be done easily using products
such as GC Tooth Mousse™.
4. Repair: Once a sound substrate is present, to
rebuild the teeth or dentition keeping as much 
of the tooth structure as possible and using 
adhesive technologies as an initial approach
before considering more complex treatments
with fixed prosthodontics.
Structured interview
The clinical tools and strategies which are available
for assessing and monitoring changes in caries risk
include the following:
• Exploring medical, social and dental history, iden-
tifying medical conditions (gastric reflux, eating
disorders) or medications (prescribed, over-the-
counter, natural or otherwise, such as NSAIDs
and chemotherapy) related to salivary dysfunction
or reflux of gastric contents; past use of home care
products; and past dental treatments.
• Clearly identifying the patient’s awareness of
their hard tissue (tooth wear or erosion) problem
and their motivation for adopting long term solu-
tions rather than a short term treatment which
could result in long term failure (e.g. bonding or
placement of cast restorations to weakened,
demineralized substrates).
• Analyzing current symptoms which may be
indicative of underlying salivary dysfunction,
including oral dryness at various times of the day
and night; lack of salivary lubrication during
eating, talking and swallowing; salivary web for-
mation during swallowing; or of gastric reflux
(such as retrosternal burning and post-prandial
discomfort relieved by antacids).1,2 The duration
and severity of symptoms should be noted, as
well as any exacerbating or relieving factors.
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Patients with reflux will typically notice
increased symptoms from reflux after
periods of significant caffeine intake.
• Analyzing lifestyle factors which can
cause dental erosion (Table 1), by
reducing the protection afforded by
saliva, sequestering calcium from the
saliva (e.g. foods with citric acids) or 
by direct chemical corrosion (phos-
phoric acid drinks, and regurgitated
hydrochloric acid).3 Key parameters to
explore are: the patient’s work and
recreation habits (particularly physical
exertion); lifestyle stresses; dietary pat-
terns involving acidic beverages of any
type, and use of legal and illicit sub-
stances. It is worth remembering that
frequent intake of acidic floods and
drinks can cause an aciduric oral flora
to emerge, so that patients can have
concurrent erosion and caries problems.
• The patient’s water intake throughout
the day (including both water and bever-
ages) should be assessed since this can
dramatically effect the production of
saliva at rest. Certain occupations are
linked with chronic dehydration, e.g.
those with outdoors strenuous activity,
professional sports and aircrew. A more
careful assessment of the patient’s water
intake and fluid balance should be
undertaken where the patient is doing
any strenuous or exerting activity either
at work or for their recreation. With neg-
ative fluid balance, an anti-diuretic
hormone is released to save water when
increased osmolality and a decreased
blood volume is detected, which then
reduces dramatically the flow rate (and
thus pH) of resting saliva.3
• Specific questions must be asked
regarding the patient’s intake of caf-
feine (a diuretic and a stimulant for
gastric acid secretion), from coffee, tea,
cola drinks and energy drinks. Most
adults are under the influence of caf-
feine as a physiological addiction.
Because of its potent diuretic actions,
caffeine can affect fluid balance and
thus resting salivary parameters.3 As a
guide, the level of caffeine in a can or
large glass of black cola soft drink, or in
one cup of tea, is 35 mg. The level is 70
mg in one cup of regular instant coffee,
but as much as 125 mg when the coffee
is drip-filtered or percolated. Energy
drinks typically have twice the caffeine
concentration of black cola softdrinks.
• Patients should be questioned
regarding their use of alcohol, since
ethanol is a diuretic and can cause neg-
ative fluid balance, as well as reflux of
gastric contents.
Structured clinical assessment
Time-efficient clinical examination 
of patients for erosion involves the 
following steps:
• Measuring the resting salivary flow rate
prior to reclining the patient or per-
forming any manipulations of the oral
soft tissues. This can be done within 60
seconds using the microdroplet method
for minor labial salivary glands.2,5
• Measuring resting salivary viscosity and
pH, followed by stimulated salivary flow
rate, pH and buffer capacity. These latter
three tests allow patients with damaged
salivary glands (with deranged parameters
both when stimulated and when at rest) to
be clearly distinguished from those with
intact normal glands but compromised
salivary output at rest because of medi-
cation, hydration and lifestyle factors. The
GC manual “Saliva Testing: Good Practice
Good Sense”5 and other literature2,4 provide
a comprehensive coverage of the interpre-
tation of saliva tests. Saliva testing can be
repeated several weeks after giving lifestyle
advice in order to monitor compliance,
as well as at longer recall examinations.
• Undertaking a detailed examination of the
oral soft and hard tissues, paying attention
to patterns (Table 3) which are indicative
of certain types of erosive influences.
• The final step is to collate the informa-
tion collected regarding the patient’s
history, their particular risk factors, and
the clinical findings, to gain an overall
view of the existing situation to be
gained, for explanation to the patient.
Table 1. Components of the oral environment 
Physical Ionic Microbial
• Flow of saliva at rest • pH • Redox potential
• Stimulated salivary • Ions for buffering • Composition of the
flow (oral clearance) (predominantly salivary microflora
• Lubrication from bicarbonate) • Composition of
salivary mucins • Ions for dental plaque biofilms
• Temperature remineralization at individual sites
• Blood flow (predominantly • Synergistic interactions
calcium, phosphate, between species
fluoride) • Bacteriocins and
inhibitory interactions
Table 2. Aetiological 
factors in dental erosion 
1. Low salivary pH
a. Inadequate fluid intake
b. Fluid loss from exertion
c. Negative fluid balance
d. Diuretics (caffeine and alcohol)
2. Erosive effects of foods
a. Sports drinks
b. Phosphoric acid in cola softdrinks
c. Citric acid in fruit juices 
in softdrinks
d. Tannic and carbonic acids 
in beverages
3. Reflux of gastric contents
a. Gastro-oesophageal reflux disease
b. Hiatus hernia
c. Eating disorders
d. Nausea
e. Panic attacks
f. Early pregnancy
g. Cytotoxic chemotherapy
h. Medication side effect 
(e.g. NSAIDs) 
Table 3. Clinical 
patterns in erosion 
Mild erosion
• Palatal erosion only - reflux of 
gastric contents
• Buccal/labial erosion only - mild
subclinical dehydration 
• Occlusal cupping - low salivary
resting pH
Moderate to severe erosion
• Occlusal and buccal/labial lesions -
subclinical dehydration
• Palatal and buccal/labial and
occlusal lesions - frequent reflux
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Systematic personalized advice
The clinician is now in a position to pro-
vide personalized oral health advice,
which aims to target one or more aspects
of the oral environment. A convenient
way of doing this is to use an Oral Health
Prescription form, such as the one pro-
duced by GC (Figure 1). This provides
specific options under a range of cate-
gories, which are highly relevant to
erosion management, including use of GC
Tooth Mousse or GC Tooth Mousse Plus™
(also termed MI Paste™or MI Paste Plus™
in some countries), and advice regarding
food choice and lifestyle modifications,
e.g. reducing the intake of high caffeine
foods and drinks, and using sugar-free
chewing gums to elevate stimulated (and
resting) salivary outputs. The form
prompts the clinician to determine an
appropriate recall date, with the sugges-
tion for follow-up saliva tests.
Targeted regeneration 
Eroded areas can both be desensitized and
remineralized with topical preparations 
of casein phosphopeptide-amorphous 
calcium phosphate (CPP-ACP) (GC Tooth
Mousse) or casein phosphopeptide-
amorphous calcium fluoride phosphate
(CPP-ACFP) (GC Tooth Mousse Plus). 
In the case of dysmineralization (or 
white spot lesions), by regenerating 
mineral in subsurface voids, a normal
enamel translucency can be gained.6,7
This very effective technology is both safe
and ingestible.
Case 1.
Enamel dysmineralization
A young adult male presented with dys-
mineralized discoloured enamel on his
maxillary incisor teeth. A series of com-
plex medical events in his childhood was
thought to be responsible for the altered
enamel mineralization. The enamel sur-
face was porous and some dietary stains
had been taken up into the outer enamel. A
microabrasion/regeneration approach6,7
was used (Figure 2). After treatment, was
complete, his labial surface incisors were
covered with a dispersed nano-reinforced
resin (GC G-Coat) to provide a tough,
long-lasting protection to the surface. The
overall treatment benefit gained was
improved, natural aesthetics without 
sacrifice of tooth structure.
Case 2. Enamel 
dysmineralization, managed
after orthodontic treatment
A young adult female was referred from her
orthodontist for treatment of a series of well
demarcated areas of enamel opacity that
had been present since birth on the maxillary
incisor teeth (#12, 11, 21). She had recently
completed fixed orthodontic treatment and
been placed in retention. As in the previous
case, these defects were linked to events in
the first three years of childhood. There were
no areas of staining from surface porosity.
Once again, a microabrasion/regeneration
Figure 1. Printed resources to support the STEM approach to oro-dental disease 
(dental caries and dental erosion) address screening using saliva (C) and dental
plaque (H), risk assessment summaries (F), lifestyle prescriptions (E), clinical 
strategies for addressing dry mouth (B), recognizing and reversing white spot lesions
(D), and using topical Recaldent (Tooth Mousse and Tooth Mousse Plus) (G and A).
Figure 2. Conservative treatment of enamel dysmineralization. A - Initial situation; 
B - Phosphoric acid etchant applied and agitated for 30 seconds; C - After three
etch/abrade cycles the surface stains are removed; D - Final appearance after the
resin coat has been applied. The teeth have a normal appearance.
56 Australasian Dental Practice January/February 2008
the cutting | EDGE
approach with Tooth Mousse was used
(Figure 3). The overall treatment benefit
gained was elimination of the water-rich
voids with return to a normal enamel appear-
ance, without resort to destructive methods.
Case 3. Moderate erosion
This adult female patient in her 60’s devel-
oped Sjogren’s syndrome, with sudden
onset of oral and ocular dryness, which was
followed by marked tooth wear and sensi-
tivity. Dryness of the mucosa was very
marked. Saliva testing confirmed gland
damage. The dramatic reduction in resting
salivary pH softened her tooth structure and
increased wear from labial toothbrushing
strokes.8 Taking the STEM approach to her
oral environment, increasing her resting sali-
vary pH was critical. This was achieved by
having the patient make up her own alkalin-
izing mouthrinse by dissolving a teaspoon of
baking soda in a glass of tap water, and using
this quantity in total during the day, rinsing
her mouth before and after each meal.1 The
rinse must not be swallowed, and must be
prepared fresh each day, to prevent over-
growth of waterborne bacteria. This change
was supported by a home care program with
GC Tooth Mousse, an oral moisturizing gel
(GC Dry Mouth Gel), detergent free tooth-
paste and 0.5% chlorhexidine gluconate gel
twice per week, used in the morning at least
15 minutes following brushing with tooth-
paste. The separation is important because
of the potential for ionic interactions
between chlorhexidine and fluoride ions
which will inactivate the chlorhexidine.9
Given the degree of erosion present, it was
critical to sustain the bio-available calcium
ion level within the saliva, to remineralize
the tooth structure before attempting to
restore it. Using fluoride products alone in
such patients is insufficient to cause 
remineralization or to prevent severe dem-
ineralization occurring, because the critical
pH of enamel relates strongly to the calcium
concentration in the saliva and the plaque
fluid. To maintain as high a level of calcium
in the plaque fluid as possible, the patient
applied GC Tooth Mousse Plus to her teeth
each morning and again each night, immedi-
ately before retiring. This contains and
releases calcium, phosphate and fluoride
ions in the correct ratio (5:3:1) for optimal
remineralization of tooth structure. It can be
safely used in combination with GC Dry
Mouth Gel. After 4 weeks of remineraliza-
tion therapy, the labial surfaces were
restored with composite resin veneers
(Figure 4), without any destructive prepara-
tion of the surface.
In this case, because of the patient’s con-
current caries problems, her home program
included high fluoride concentration tooth-
paste or gel on an intermittent basis to
suppress plaque levels and suppress plaque
fermentation (Figure 5). That is, she used a
detergent-free normal strength toothpaste
morning and night, but a high strength (5000
ppm) fluoride toothpaste or gel (9000 ppm)
in the middle of the day, in order to exert
antibacterial effects, and to prevent potential
problems with sequestering calcium ions.
Case 4. Oral rehabilitation
This patient was referred from their gen-
eral practitioner with a quite interesting
cluster of problems (Figure 6). His occupa-
tion as a truck driver was linked to marked
resting salivary dysfunction. He also suf-
fered from partial anodontia, but did not
have partial or complete agenesis of his
major salivary glands, as can sometimes
occur as a syndromal association. Thus,
his salivary glands were intact, but affected
by low water intake and by a high caffeine
intake. A thorough home care program was
established to address the lifestyle factors,
Figure 3. Treatment of well demarcated enamel defects using subsurface regeneration.
A - Initial appearance; B - Final appearance after surface treatment followed by 8 weeks
of using Tooth Mousse each night. The defects have been completed regenerated.
Figure 4. Treatment of heavily eroded labial surfaces. A - Initial appearance; 
B - Final appearance, after placement of composite veneers. Adapted from ref. 8.
Figure 5. Personalized prescription
sheet, showing selection of particular
home care products and specific lifestyle
changes. These sheets are based on a
form used in the author’s clinical practice
for many years. Note that the range of
options makes it suitable for addressing
a range of oral health problems.
and remineralize the remaining tooth
structure using Tooth Mousse, with a view
to building up selective teeth.
The retained deciduous teeth were
extracted, and the distally placed maxillary
canines reshaped by adding composite to
their mesial surfaces to create cylindrical
teeth with optimal guiding planes for a later
partial denture (Figure 7). Interim build-
ups were undertaken with composite resin.
The large mandibular tori were removed
using an Er:YAG laser, and transitional
acrylic upper and lower partial dentures
placed. A wax-up was used to construct a
template for the final composite resin
restorations on the maxillary anterior teeth.
Final chrome-cobalt partial dentures were
then designed to exploit the guiding planes
and the improved hard tissue anatomy of
the mandible. The final result was a conser-
vative rehabilitation with no loss of existing
permanent tooth structure (albeit with loss
of non-functional deciduous teeth). The
patient’s restorative situation has been
stable for three years since completion. A
major reason for the success of the direct
build-ups in cases such as this is the intense
remineralization program that preceeds the
adhesive dentistry, combined with the
lifestyle changes and personalized lifestyle
prescription that remove the drivers for fur-
ther non-carious tooth structure loss.
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Figure 6. Initial presentation of a case with dental erosion, tooth wear, overclosure, 
a “locked” occlusion, and partial anodontia. A - Frontal view; B - OPG radiograph;
C - Right lateral view; D - Left lateral view.
Figure 7. Progress stages. A - Interim buildups; B - Wax-up; C - Immediately after
removal of template before polishing and embrasure opening; D - Upper partial 
denture; E - Lower partial denture; F - Final appearance.
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